Basolateral K+ conductance establishes driving force for cation absorption by outer sulcus epithelial cells.
Outer sulcus epithelial cells were recently found to actively reabsorb cations from the cochlear luminal fluid, endolymph, via nonselective cation channels in the apical membrane. Here we determined the transport properties of the basolateral membrane with the whole-cell patch clamp technique; the apical membrane contributed insignificantly to the recordings. Outer sulcus epithelial cells exhibited both outward and inward currents and had a resting membrane potential of -90.4 +/- 0.7 mV (n = 78), close to the Nernst potential for K+ (-95 mV). The reversal potential depolarized by 54 mV for a tenfold increase in extracellular K+ concentration with a K+/Na+ permeability ratio of 36. The most frequently observed K+ current was voltage independent over a broad range of membrane potentials. The current was reduced by extracellular barium (10-5 to 10-3 m), amiloride (0.5 mm), quinine (1 mm), lidocaine (5 mm) and ouabain (1 mm). On the other hand, TEA (20 mm), charybdotoxin (100 nm), apamin (100 nm), glibenclamide (10 microm), 4-aminopyridine (1 mm) and gadolinium (1 mm) had no significant effect. These data suggest that the large K+ conductance, in concert with the Na+,K+-ATPase, of the basolateral membrane of outer sulcus cells provides the driving force for cation entry across the apical membrane, thereby energizing vectorial cation absorption by this epithelium and contributing to the homeostasis of endolymph.